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1
1969 Shelah [S] .
$\kappa$ , $\kappa$
.
$T$ 1 $L$ . $T$ , $L$
$\varphi(\overline{x},\overline{y})$ $T$ $A$ $\overline{a}_{-}\in A$ ,
$\forall i,j<\omega,$ $A\models\varphi(\overline{a}_{i},\overline{a}_{j})\Leftrightarrow i<j$
. $T$ , . ,
$A$ Th(A) .
, . ,
, $T$ 1 $L$ , $T$
.
1 $A$ .
(a) $\overline{a}\in A$ , $(A,\overline{a})$ .
(b) $B$ $A$ , $B$ .
$\kappa$ . $T$ $\kappa$ , $T$ $A$ $\leq\kappa$
$X\subset A$ , $|S_{1}(X;A)|\leq\kappa$ . $S_{1}(X;A)$
$X$ $A$ complete 1-type . $A$ $\kappa$ ,
Th(A) $\kappa$ . , .
2 .
(a) $T$ .
(b) 1 $\kappa$ , $T$ $\kappa$ .
3 $A$ $L$ - , $\kappa$ , $X\subset A$ $\kappa$ .




$T$ $L$ . $\overline{x}$ $\overline{y}$ $L$
$\varphi(\overline{x},\underline{\overline{y}})$ . $\varphi$ $n$-ladder , $T$ $A$
$(\overline{a}_{0}, \cdots,\overline{a}_{n-1}; b_{0}, \cdots, \overline{b}_{n-1})$
$\forall i,j<n,$ $A\models\varphi(\overline{o}_{\dot{\tau}},\overline{b}_{j})\Leftrightarrow i\leq j$ .
. $\varphi$ , $n$ , $\varphi$ n-
ladder , .
4 $T$ \Leftrightarrow T $L$ .
. ,
. , $A$ group-like $A$
. , $A$ .
, group-like . ,
.
5(Baldwin-Saxl). $L$ , $A$ $L$ - . $G$ $A$
. $\varphi(x,\overline{y})$ $L$ . $\overline{b}\in A$ , $\varphi(A,\overline{b})$ $G$
$S$ . $\cap \mathrm{S}$ $S$
. ,
(a) $n$ , $\cap S$ $S$ $n$
.
(b) $m$ , $\cap S$ $m$
.
6 $\varphi$ $n$ -ladder $n$ ladder index
.
, $xy=yx$ ladder index
. $G$ ladder index $\ell(G)$ .
7 $G$ ladder ( , $a_{1},$ $\cdots,$ $a_{n};b_{0},$ $b_{1},$ $\cdots,$ $b_{n}$) , $b_{n}$ $G$
( 1 ) ladder .
$G$ $X$ $C_{G}(X)$ $X$ $g\in G$
. , $C_{G}(X)= \bigcap_{g\in X}C_{G}(g)$ . , $C_{G}(g)=\varphi(A, g)$








, ( ) ladder index .
, [LR] , .
10 $G$ finifte central gap number finite gap number
, $G$ $g$ , $G$ $H_{1},$ $H_{2},$ $\cdots,$ $H_{n}$ ,
$\ldots$ ,
$C_{G}(H_{1})\leq C_{G}(H_{2})\leq\cdots\leq C_{G}(H_{n})\leq\cdots$ (1)
, $g$ .
finite gap number ladder index
.
11 $G$ finite gap number $n$
$\mathrm{Q}(H_{0})>C_{G}(H_{1})>\cdots>C_{G}(H_{n})$
, $G$ $\mathrm{F}|\mathrm{J}$ , $a_{i}(0\leq i\leq n)$ , $C_{G}(H\dot{.})=C_{G}$ ( $\{a_{0},$ $\cdots$ , })
. , $C_{G}(\{a_{0}, \cdots, a:\})$ $C_{G}(a_{0},$ $\cdots$ , a .
Proof. $G=C_{G}(H_{0})$ , $=1$ . $i$ . $H_{\dot{l}+1}\backslash H_{-}$
$b$ , $C_{G}(H_{1}.)>C_{G}(H_{-}\cup\{b\})$ . , , $C_{G}(H_{-})$
$C_{G}(H_{i+1})$ , $C_{G}(H_{-+1})=C_{G}(H_{1}$. $\cup\{b\})=$
$C_{G}(a_{1}, \cdots, a_{i}, b)$ . , $a:+1=b$ $\mathrm{A}\mathrm{a}$ .
12 $\ell=g+2$
Proof. ladder index $n+2$ ladder ( , $\cdot$ . . , $a_{n};b_{0},$ $\cdots,$ $b_{n}$ )
,
$C_{G}(a_{0})>C_{G}(a_{0}, a_{1})>\cdots>C_{G}$ ( $a_{1},$ $\cdots$ , a )
. , $C_{G}(a_{0})>C_{G}(a_{0}, a_{1})>\cdots>C_{G}(a_{1}, \cdots, a_{n})$
. , $i$ , $C_{G}(a_{1}, \cdots,a_{+1}\dot{.})\backslash$
$C_{G}(a_{1}, \cdots, a_{i})$ $b_{i}$ . $(a_{0}, \cdots, a_{n};b_{0}, \cdots, b_{n})$ ladder
. , $b_{:}$ . $b_{n},$ $b_{n-1}$ .
$b_{n-2}$ $a_{n}$ , . , $b_{n-2}b_{n-1}$
$b_{n-2}$ .
, $b_{i}$ . $b_{:-1}$ $\check{\mathrm{a}}$ $a:+1$ ,
, $b_{i-1}$ $b_{:-1}b_{i}$ . , $b_{:-1}$ $a_{i+2}$
, $b_{i-1:+1}b$ . $a_{n}$ , $b_{-1}\dot{.}$ .
, $b_{\dot{\iota}}$ ladder .
3
4ladder index
ladder index . , , [W],
abelian-by-nilpotent groups [LR], polycyclic-by-finite groups [LR] ladder
index .
ladder index 2, 3, 4, 5 .
13 $\ell(G)=2\Leftrightarrow G$
ladder index . (?) .
14 $\ell(G)=3$ $G$ .
Proof. $\ell(G)>2$ , , $G$ . ,
$a,$ $b$ . , (1, $b$ , ab; $a,$ $b,$ $1$ ) ladder . ,
$\ell(G)\geq 4$ .
ladder index 4 , ,
. ( ).
15 $S_{3}$ , D ladder index 4.
16 $SL(2, F)$ ( $F$ ) ladder index 4.
17 $\ell(G)=4\Leftrightarrow G\backslash Z(G)$ $a$ $b$ , $C_{G}(a)\neq C_{G}(b)$
, $C_{G}(a)\cap C_{G}(b)=Z(G)$ .
Proof. $(\Leftarrow)$ .
$(\Rightarrow)G$ ladder index 4 . $a$ $b$ .
$C_{G}(a)\backslash C_{G}(b)\neq\emptyset$ . , $G>C_{G}(a)>C_{G}(a, b)\geq Z(G)$ . $G$
finite gap number 2 , $C_{G}(a, b)=Z(G)$ .
18 $\ell(G)=5$ $G$ .
Proof. $G$ ladder index 4 . , $G\backslash Z(G)$
$a_{1}$ , a2 , $C_{G}(a_{1})\neq C_{G}(a_{2})$ $\dot{C}_{G}(a_{1})\cap C_{G}(a_{2})\geq Z(G)$ .
Case1t. $a_{1}a_{2}=.a_{2}a_{1}$ .
$C_{G}(a_{1}).\neq C_{G}(a_{2})$ $C_{G}(,a_{1}. )\backslash C_{G}(a_{2})\neq\emptyset$ . $b$
.
’
$a_{1}\in C_{G}(b)\wedge a_{2}\not\in C_{G}(b)$
, $a_{1}\not\in.Z(G)$ , $\exists c\in G\backslash C_{G}(a_{1}),$ $a_{1}\in C_{G}(c)$ . ,
$G>C_{G}(a_{1})>C_{G}$ ( $a_{1}$ , a2) $>C_{G}$ ( $a_{1}$ , a2, $b$) $>C_{G}$ ( $a_{1}$ , a2, $b,$ $c$)
4
, $\ell(G)\geq 6$ .
Case 2. $a_{1}a_{2}\neq a_{2}a_{1}$ .
$\exists b_{3}\in C_{G}(a_{1},a_{2})\backslash Z(G)$ . , $b_{3}\not\in Z(G)$ , $\exists b_{1}\in G\backslash C_{G}(b_{3})$ . ,
$G>C_{G}(b_{3})>C_{G}(b_{3}, a_{1})>C_{G}$ ( $b_{3},$ $a_{1}$ , a2) $>C_{G}(b_{3}, a_{1}, a_{2}, b_{1})$
, $\ell(G)\geq 6$ .
19 $S_{4}$ ladder index 6.
Conjecture 20 $SL(3, F)$ ladder index 6 ?
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